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Supplementary Methods

Gas discharge coordinates and references

Geographic coordinates of the gas discharges that have been discussed in this work
are shown in the Supplementary Data. Values are expressed in decimal longitude and
latitude, displaying only the first decimal place to discourage the use of the dataset for
smaller scale studies. We added for each point the corresponding information : country,
altitude (extracted from the global digital elevation model GTOPO30,
https://Ita.cr.usgs.gov/GTOPQ30), geology and era of the terrain (extracted from the general

geologic map of the world’; https://mrdata.usgs.gov/geology/worldgeol.html), distance from

the nearest fault and sliptype, distance from the nearest Holocene volcano. Here is a list of
the countries hosting gas discharges with an updated reference (starting from the reference
reported in Barnes et al.?): Afghanistan®®, Algeria®, Argentina®, Armenia’, Australia®,
Austria®®, Azerbaijan''?, Azores™, Bosnia and Herzegovina''® Brazil'’, Bulgaria®?®,
Cameroon®, Canada®?®, China®’, Colombia®, Croatia®, Czech Republic®***?, Ecuador®,
Ethiopia®*°, France®?*, Germany***°, Greece**', Hungary***, India***’, Indonesia: Java®,
Italy*>%, Japan®, Lesser Antilles®®, Macedonia®’, Mexico*®*®°, Nepal®', New Zealand®, North
and South Korea®*®, Papua New Guinea®, Peru®*®®, Philippines™, Poland’""?, Portugal™,
Romania™’®, Russia: Kamchatka’’, Russia’®’®, Serbia®®', Slovakia®**?, Slovenia®, Spain®,
Sweden®, Switzerlan®, Taiwan®®, Tanzania®®, Tunisia®®, Turkey*>*?, Uganda®, UK: Great

Britain®, Ukraine®, USA%% Vietnam'.


https://lta.cr.usgs.gov/GTOPO30
https://mrdata.usgs.gov/geology/worldgeol.html

Distance between gas discharges and nearest faults

The calculated distances between gas discharges and nearest faults show that the majority

of the sites are near (<100 km) an active fault. In particular, this is true for normal and

transcurrent faults (Supplementary Fig. 1).
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Supplementary Figure 1: Histogram of distances between gas discharges and nearest
faults for different type of active faults. The bin width is set at 100 km.



Statistical distribution of count data

The hexagonal grids allowed to count the number of gas discharges and earthquakes
for each cell. Faults are line features and therefore have been counted in terms of total

length (in meters) for each cell.
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Count data for each hexagon
Supplementary Figure 2: Frequency histograms (left) and cumulative frequency graphs
(right) for gas count data for hexagonal grids of different resolutions.

Count data are usually non-normally distributed and are treated as random variables.

Supplementary Fig. 2 shows the frequency histograms and cumulative frequency graphs of
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gas counts for grid resolutions ranging from 2 to 8. We calculated and overimposed the

maximum-likelihood negative binomial fitting distribution.
Groundwater and gas discharges spatial distributions

Supplementary Fig. 3 shows “the global distribution of modern groundwater as a depth if it
was extracted and pooled at the land surface like a flood”"” and the mapped gas
discharges. For the former we considered the calculated depths using the geomatic data,
groundwater recharge and porosity as model input parameters (for further details refer to

Gleeson et al.'").
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Supplementary Figure 3: Carbon dioxide discharges (red circles) and global distribution of
modern groundwater as thickness (in meters) of extracted water from the aquifer and
pooled at the land surface™” .



Global probability of compressional tectonic regimes

For completeness, the same statistical procedure described in Methods has been applied for
compressional tectonic regimes. The result shows lower spatial correspondence between
the main degassing regions and the areas with high probability of compressional tectonic

(Supplementary Fig. 4).
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Supplementary Figure 4: Probability of occurrence of compressional tectonic. Green dots
are the existing gas discharges listed in this work.

Hexagonal grid

Counting of gas discharges, earthquakes and faults lengths has been obtained by
building a discrete global grid that divides the surface of the Earth into equal hexagonal cells.
We used the package DggridR for the R programming language. The default “ISEA3H” grid
(Icosahedral Snyder Equal Area Aperture 3 Hexagonal Grid) contains 12 pentagonal cells,

each having an area exactly 5/6 that of the hexagonal cells, to ensuring that all hexagonal



cells are of equal area. The package allows to select different grid sizes (“resolution”), here

we used a resolution from 2 to 9.

Resolution | Cell Area (km?) | Mean spacing of hexagons center
nodes (km)
2 5,667,396 2,540
3 1,889,132 1,480
4 629,711 856
5 209,904 495
6 69,968 287
7 23,323 166
8 7,775 96
9 2,592 56

Supplementary Table 1: Cell area and mean spacing of hexagons center nodes for the
ISEA3H grid type. The hexagon radius mentioned in the manuscript is calculated as half of
the mean spacing.

40

—40-

40

—40

res=6 res=18

-100 0 100 -100 0 100

Supplementary Figure 5: Four different ISEA3H hexagonal grid type.

It is worth noting that grid resolutions = 8 are too small to obtain statistically

significant counts and resolution 2 (Supplementary Fig. 5) may incorporate gas discharges



belonging to different geodynamic contexts. However we feel that they represent the two

end-members of our calculations and, hence, must be taken into account.

Scatterplot between count data

For each resolution, 500 grids have been generated by randomizing the position of
the central node. Thus, the number of gas discharges, earthquakes and factive faults lengths
have been measured within each hexagon of the each grid. Finally, a spearmen correlation
coefficient and a p-value has been calculated between gas discharges counts VS the other
count variables. An example for one single grid is shown in Supplementary Fig. 6 . A grid of
resolution 2 (1 of 500) is shown on the left with the identification number (ID) for each
hexagon. The resulting scatterplot between gas discharges counts and extensional
earthquakes counts is shown on the right with the ID of the hexagon in which counts have
been measured. The spearman correlation coefficient for this grid and for these variables is

0.697 and it is summarized in the boxplot of Fig. 3 (NF earthquakes).
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Supplementary Figure 6: (a) Hexagonal grid of resolution 2 and (b) corresponding
scatterplot between the counts of gas discharges and extensional earthquakes measured
in each hexagonal cell.
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